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I POTASH SALTS
W Their Origin and Occurrence
Bf By J.. G. LIND, Geologist, Weber Academy.

This theory of Walthcr we shall
designate as the "Theory of Eollan
Doposltlon" of protective covor.

Those geologists who advance the
other theory which we designate as
the "Theory of Aqueous Deposition'
argue that after the most readily sol-ubl- e

group of salts had deposited as
a surface layer, sediments were car-
ried Into the Bait basin. These ho
rapidly deposited, as a protective cov-
ering, near the mouths of the Inflow-
ing streams that at least a portion

' of the previously formed potash salts
did not havo .time to redlssolve and
were thus effectively preserved.

The asencles of bo'th wind and wa-
ter play at the present time an Im-

portant role In the development of
protective coverings for salt beds. In
some arid places one agent predom-
inates, In other regions the other
agent Is the more important factor
In tho conservation of the potash de-
posits, however, the evidence thus
far accumulated by Investigators
leads us to favor tho view thnt the
wind was by far the more Important
agent.

Potash Deposits Near Stas3furt,

Since the Stassfurt

Germany.

deposits supply
practically all tho potash used In theI world's chemical and technical In-

dustries it may bo profitable to give
a brief account of these deposits,
their occurrence and their origin.

The town of Stassfurt became noted
for its salt works In the beginning
of tho laBt century, at which time tho
source of tho salt was the natural
brine obtained from driven salt wells.
Jn 1S52 the Prussian government com-
menced the- - sinking of a. shaft, which,
in 1S57, at a depth of 1,080 feet, pen-
etrated a thick bed of rock salt (so-
dium chloride), before reaching this
bed, however, the shaft cut a thick bed
of tho "abraum-salze- " or
refuse salts. They were thus desig-
nated slnco tholr value nt that time
was not appreciated. These refuse
salts, whldh now constitute the most
valuable known potash salt deposit
on the earth, besides many other salts
of minor commercial value, contain
the following potash-bearin- g salts,
carnalllte, which Is a double chloride
of potassium and magnesium; sylvlte,
which Is a potassium chloride; and
kalnlte, which Is n mixture of potas-
sium chloride and magnesium sul-
phate (cpsom salL)

Tho deposits occur in the upper
Permian system of sedimentary rocks
and hao been found by means of nu-
merous borings and shafts to occupy
a scries of basins or syncllnes which
extend In a southwesterly directionjB from tho neighborhood of Stassfurt '.o

jjjj3f tho river Rhino. There were In thin
L area In January. 1911, CO salt mines

fmlt v m operation arid new mines are oc-m-

casionally discovered. Over most of
--;l this explored area the deposits con-- f

. It j slst of at least one complete series c!
tobij sail ucus; i. e., me acposus consist
fill an underlying bed of gypsum ur

$ m anhydrite followed by tho moro coui- -

fJ jj mon salts and capped by the potash
. Yft salt carnalllte. In some places there
'r. I occurs a second complete series sop- -

. J arntcd from the lower b an Imper- -

4 f vlous layer of clay.
k j, At Stassfurt the order of deposits
Vill from tho surfaco downward as shown

kl In the following profllo taken from
gi i Credner Is as follows-- .

55u! Glacial drift, from a few to 25
iBMl feet thick.

-- ! f 2 13eda of clay, shale and sand- -

'jii j stono (Trias6lc) of varying thickness.
i J Younger rock salt masses cf
jSjlll h lenticular shape.

aw? I Anhydrite, 100 to 200 feet thick.
,aJ 5 Salt clay, 1C to 33 feet thick.
,.jj j (potash salt), 50 to 130

earn ', feet thick. ,
SB 7 Kieserite zone (magnesium 6ui- -
1 phate).
;s 8 Impure rock salt (polyhallto
3 . zone)

t'Jjt l 9 Older rock salt with thin layers
"g of anhydrite.

2 Total thickness of these threo beds
J ;f varies from 500 to 3,200 feet.

, J) 10 Gypsum and anhydrite.
.- -j ;' (Anhydrite Ib the samo in compoBl- -
H5
ra

tlon as gypsum, with the water of
crystallization removed.)

Tho carnalllte beds constitute only
a small part of the total thickness of
the salt deposits as shown in the
above table. The horizontal extern,
however, of the beds is so great that
Ochsenlus has calculated that tho de-
posit of potash salts in Germany may
last at least G00,000 years.

Origin of the Stassfurt Salts.
Different theories have been ad-

vanced to account for tho origin of
the Stassfurt and other great salt de-
posits. Yet It Is the consensus of
opinion that they were formed during
prolonged periods of aridity. The the-
ory of Ochsenlus is, In brief, that deep
bays existed which wero connected
with the sea by narrow, shallow chan-
nels through which the sea water en-
tered and offset the losses by evap-
oration. The salinity of the water
gradually Increased until tho satura-
tion point was reached and salts be-
gan to deposit As long as the Inflow
of salt water continued the less solu-
ble salts kept accumulating in the
deeper parts of tho basins until they
became solid masses of salt, covered
by a sheet of bittern which contained
the potash salts. An elevation of the
land now occurred which completely
Isolated the bays from the ocean,
evaporation proceeded to Its limit and
tho more soluble salts, Including the
potash salts, deposited in a layer on
the top of those previously formed.
This process of inflow, evaporation
and concentration Is now In actual op-

eration in the Knrabugaz on the eabt
Bide of the Caspian sea, but the more
soluble salts have not yet commenced
to deposit in this bay" A protecting
layer of clay was finally laid down
over the potash salt layer After this
the sea either had access to tho ba-

sin and a new series of salt beds form-
ed or else, as some believe, the old
salt beds In some places wero dis-

solved and redeposlted In other places
on top of the first series. Hence the
occurrence of two scries in some areas
around Stassfurt.

Caspian Sea and Knrabugaz.
Tho Caspian Sea is an isolated part

of the ocean. It covers an area of
75,000 square miles, Is from 2.000 to
3,000 feet deep and Its surface Is 85

feet lower than that of the Mediter-
ranean sea. At the time of Its isola-
tion from the sea the per cent of saU
held In solution must have been about
the same as that found In the ocean
waters today. Although the surfaco
has been lowered S5 feet through evap-
oration since tho time of isolation,
while severnl large rivers, among them
the Volga, have since that time con-

tinued to carry immense quantities of
salts into this sea, yet the per cent cf
salts In Its waters is less than that
found In the open sea. The explana-
tion of this condition is found in th--

study of processes now going on in
the bays nnd lagoons on Its shores.

ino largest anu in some respects
the most noted body of saturated salt
solution known Is that of the Karabu-gaz- .

This body of water, which might
very appropriately be called a nat-
ural salt pan, lb a bay, about as large
as Great Salt Lake, which has been
isolated from the CaBplan Sea by
means of a sand bar. The two bodies
are connected by a channel through
which there flows continuously Into
the bay a current of water 450 feet
wide and five feet dcop. This current
carries dally, according to careful es-

timates, into the bay 350,000 tons of
sail, or yearly 12S.000.000 tons Tho
climate In the region of the Caspian
Is arid and similar to that of western
Utah. Tho evaporation equals the in-

flow and the water levol stands prac-
tically stationary In tho sea and Its
lagoons. The water of the Ivarabuga',
carries 2S per cent of snlts In solution.
Vast quantities of sodium chloride and
sodium sulphate aro now crystallizing
out and depositing on the bottom
while around the shores of the bay
cruslB of gypsum are forming During
the drier parts of the season the des-
ert winds carry largo quantities of
dust into tho bay Alternating layers
of salts and clay are thus depositing
on the bottom. The conditions ap-
pear here exceptionally favorable for
the development of a great salt bed
The brine has not reached the point
of saturation for the potassium mag-
nesium salts, hence these hae not
commenced to crystalllzo out. Should
the Inflow of water ever be stopped
bj the shifting sands on the bar the
last named salts would eventually der
posit on the top of tho more common
salts, and there would occur a bed,
consisting of a complete series of
calta similar to the deposit at Stass-
furt

Great Salt Lake and Sevier Lake.
Coming now nearer home, we find

' processes going on as Interesting and
Instructive as those we have consld-- j

ered abovo. Great Salt Lake Is a
descendant of a much larger lake
named after an early explorer Lake

I Bonneville. Evidences of the exls-- 1

tenco of such an ancient lake are
, found in tho well developed shore ter-
races seen near the foot of the moun-
tain rango Just east of Ogden nnd In
the 6tratlfied deposits exposed In the
bluffs along the Weber river from
West Ogden to Uintah. The highest
of these terraces Is about 1,000 feot
higher than the present qurface of
Great Salt Lake, and it has been trac-
ed from Cache valley in the north to
the south end of Escalante valley in
the south, a distance of moro than
300 miles. As shown by the highest
terrace Lako Bonneville had an ex-

treme length from north to south of
VIC miles and an extreme width from
ecstto west of 145 miles. It covered an
area of 19,750 square miles and had
a maximum depth of 1,050 feet. When
the lake stood at Its highest level It
discharged Its wators Into Snake river,
through what Is known ns "Rpd Rock
Pass" In tho north end of Cncho val-

ley. The Oregon Short Line railroad
follows this pass for some distance
and thus secures an easy grade from
Cache valley Into Idaho. After the
lake had stood at lta highest level a

great period of timo the outlet chan-

nel was rapidly deepened 375 feet
and the surface of tho lako wa3 low-

ered bv tho same amount Whllo the
lako stood at this lower level the wide,
well developed terrace, seen Just abovo
the city reservoir east of Ogden, de-

veloped. This terrace haa attained
'ts greatest development Just north

' if Provo, whore It constitutes what
'? known as Provo bench. It has,

therefore, boon named the Provo ter-
race.

As a consequonco of a gradual
chango In climate from one of great
humidity to one of aridity, tho evap-
oration, in time, began to exceed the
inflow. Tho outflow through Red
Rock Pass ceased, the water began to
get salt and In tho course of timo only
three small remnants of this grca;
body of fresh water wero left, viz.'
Great Salt Lake, Utah Lako and So-vl-

Lake.
Great Salt Lake in 1869 covered an

area of 2,170 square miles (about
the area of Lake Bonneville), had an
extremo length of 83 miles, a width
of 59 miles and a maximum depth of
19 feet Since tho first settlement was
made In Utah the surface of the lake
has continuously oscillated. Tho low-

est recorded stage of the present lake
occurred In 1S50 With the changes
in level since IS 17 there has occurred
corresponding variations In the ne'
cent of salts held in solution. As far
as observations have been carried on
tho point of saturation haa, slnco that
date, never been reached In the open
lake for any salts except for lime and
gypsum. It is evident however, that
the water must bo near tho saturation
point for sodium sulphate (glauber
salt) slnco this crystallizes out In
great quantities In winter, when tho
temperature Is low. No permanent
deposit of thl3 salt forms, however,
since with the rise in temperature It
Immediately dissolves.
Per Cent of Salt3 In Great Salt Lake.

When the lake was at its lowest
recent stage in 1850 the brine con-

tained 22.4 per cent salts When it
reached Its highest stage in 1873 the
salt content of the brine was 13.7 per
cent. In 18S5 and also in 1SS9 Dr.
Talmage made complete analyses of
carefully selected samples of brine
In the first named year he found n
total salt content of 16.7 per cent and
of this 16.7 per cent he found 2.G per
cent of potassium sulphate and 80 per
cent of sodium chloride Basing his
calculations on the above analysis and
on measurements made by himself,
Gilbert found that the water In the
lake contained in solution 400,000,000
tons of sodium chloride and 30,000.000
tons of sodium sulphate (glaubsr
salt).

Using the dati given by Dr. Tal-

mage and Dr. Gilbert as a basis for
calculation, the writer of this article
has found some Interesting results.
Since the 400,000.000 tons of sodium
chloride equals SO per cent of the to-

tal salts there must be In solution
500,000,000 tons of salts, and since 2.6
per cent of this total amount equals
potassium sulphate, the amount of the
last .named salt present must equal
abcu 13,000.000 tons. This amount
of potassium sulphate estimated io
terms of potassium oxide (potash)
glveB a total potash content of

tons. Upon multiplying this
quantity by $35, the approximate pres-
ent value of potash per ton, we find
that the waters of the lako contain
In solution $240,000,000 worth of pot-

ash There Is no process known,
however, by which the potash can be
profitably extracted. The interposi-
tion of huracr. agency inr.y, however,
hasten the time when theso valuable
salts may becomo available. Gilbcit
estimated that the volume of .water in
the lake In the '80s was equal to tho
inflow in about 3 years, and that
Bear river supplied auout i- - oi me
total amount Were all the waters of
the Bear, the Provo and the Weber
rivers stored in reservoirs the brlno
would 30on become concentrated, the
salts would begin to deposit on th
bottom and, In a few years, the bod
would becomo perfectly dry and re-

main so at least during tho dry sea-

son It nppears true that a omall
amount of water is supplied by springs
and hence over tho dry basin there
might remain small pools of brine
even during the drier part of the
year. Should these results ever bs
brought about the potash salts would
bo found in favored localities as a
capping to the more common salts.
That human agency is capable of
bringing about such results has been
practically demonstrated In the case
of Sevier" lake, the southern remnant
of Lake Bonneville.

Sevlor Lake.
In 1872 Sevier lake, situated in MP-lar- d

county, this state, was 2S miles
long, covered an area of 1SS square
miles and had a maximum depth of 15

feet The brine at that timo contained
S.C4 per cent of salts In consequence
of tho diversion of the Sevier river,
which furnished the principal Inflow,
the lake has since 1880 been reported
as dry during the summer months
The salt crust formed on the bottom
varies from four to five Inches in
thickness and covers an area of 40
square miles. Tho sodium sulphate
occurs concentrated in the middle of
the basin, while the sodium magnes-
ium chlorides and potassium sulphate
are found concentrated near the mar-
gin. The salts near the margin carry
about 1 per cent of potassium sul-
phate.

Salt Bcda in Western Utah.
A recent decision of the United

States supreme court, determining the
ownership of the bed, has directed con-

siderable attention to a surface salt
deposit in western Utah near tho Ne-

vada boundary Hue. The deposit oc-

curs near Wendover on the Western
Pacific railroad and is said to oc-

cupy one of the old Lake Bonneville
basins. An Ogden civil engineer who
recently examined this deposit re-
ports to tho writer that it averages
five feet In thickness and that It cov-
ers an area at least 10 by G miles, or
CO square mllcB. The bed carries a
largo per cent of clay, hence It wouTd
not average moro than two or three
feet In pure salt. Since the waters
from which this salt bed deposited
wore a concentrated portion of the an-
cient Lako Bonneville waters the same
salts must have been present In It
which now occur In Great Salt Lake.
A systematic examination of thlB de-

posit might therefore result in the
discovery of deposits of potash salts.

Since tho potash magnesium salt3
aro normally the last to deposit from
a brine these salts would naturally be

looked for as a surface layer capplns
tho sodium chloride in plnceB whero
tho final deposits occurred. As far as
wo have been ablo to learn this

has been studied only in re-

spect to its sodium chloride content
Theoretical Considerations.

Not only do the above considered
facts suggest the possibility of dls- -

covering salt deposits. Including pot-

ash, in all the more important mlnor
baslns covered by Lake Bonneville,
but these facts in addition to certain
others, which we are about to discuss,
suggest the existence of a succession
of at least two series of salt beds in
some basins. The study of clay and
marl deposits formed In the bottom of
Lako Bonnovlllo led Gilbert to the
discovery of land deposits of consid-
erable thickness lying between two
series of lake deposits. This discov-
ery led him to conclude that a period
of aridity intorvened during the Bon-

neville period: that the basin became
largely desslcatcd, and that the ma-

jor part of the salts held in solution
wero precipitated In the lowest part3
of the basin. He furthermore Infers
that occasional floods covered the salt
beds with a protective layer of clay
and sand and that thcy were not

when the basin, during the
late Bonneville period, again filled
with water.

Corroborative proof in support of
tho theory of an per-
iod of aridity has been discovered in
tho basin of Great Salt Lake slnco
the classic work on Lake Bonneville
was written In 1S90.

During the winter of 1892-- 3 the dls
covery of such a buried and protected
bed of salt was made on the shoro of
the lako 12 miles west of Salt Lake
City, whero the great Saltair pavilion
now stands. Mr. Hardy, the engineer
in charge of the building of the rail-

road track to the pavilion, informed
the writer, at tho time of the con-

struction, that a bed of salt covered
with a layer of sand and clay, was en-

countered which interfered materially
with tho progress of tho work. Tho
bed varied in thickness from 4 to 7

feet and extended from tho shore out
under the water as far as the point
where the work wan carried on, a dls-tan-

of something over a one-four- th

of a mile The thickness of the bed
anil its compactness were so great
that thcpiles on which the track was
laid antl the pavilion built could not.
oven when Iron shod, be forcot!
through It with tho plledrlver Not
until holes had been made through the
salt bed by means of the dissolving
action of steam, conducted iu pipes
down through the brine, could the
work of plledrlving bo prosecuted
This bed, as far as determinations
have been made, consists chiefly of
sodium sulphate (glauber salt). As
far as we knot no attempt has been
made to dotermlnc the extent of this
deposit nor has any detailed work
been dono to determine the existence
of potash salts. The existence of
potash In this bed appears extremely
doubtful. The protective covering at
Saltair, whllo effective In preserving
the glauber salts, would not be such
for the more soluble potassium mag
nesiuin salts. l thesn lasi name 1

salts were over deposited they must
have been redissolved when the ba3in
refilled with wntcr. unless thoy were
protected by a thicker or more im-

pervious covering.
&.u. U DUwn I al- -
Oclli: III r mn -- .,w-

Playa lakes are shallow bodies if
water common In the great basin be-

tween the Wasatch and Sierra Nevada
mountains. These lakes frequently
evaporate to dryness and leave per-
fectly level and even surfaced mul
plains. As shown by Russell In his
monorraph on Lake Lahontan the de-

posits on these mud plains frequently
contain a large per cent of salts. Tnc
salts It many places were found so
Intimatelv incorporated with or else
so completely covorcd by clay, that
they do not rcrlissolve when the ba-

sins become filled with water. The
depth to which those deposits extend
varies from a few up to a thousand or
more feet

The study of these playa salt de-

posits led Russell to the conclusion
that many anciont salt deposits of the
earth have originated from ordinary
river waters evaporated in playa
lakes, and not from sea water. This
theory, however, hardly seems appl'-cabl- e

If advanced In explanation of
the origin of thlcji beds of nearly pure
salts covering K'ide areas, such as
those worked in Germany and Poland.

Lake ''Lahontan.
Lake Lahontan: iH.ttio name given to

an ancient lake wlitli covered a con-

siderable portlorf of western Nevada,
near tho foot or the.' Sierra Nevada
mountains, during thotlme of the ex-

istence of Lake' rnc'villo in Utah
Thl3 western lake colved the drain-
age from a conslTTErabJo portion of
the east slope of tho Sierra Nevada
mountains and has left evidences or
its existence In sedimentary deposits
and In the high terraces on the rim
of Its basin. It wna considerably
smaller than Lake Bonneville and at-

tained a maximum depth of S86 feet
The lake filled a compound basin or
rather a series of basins which were
connected by narrow channels As
far as known It never had an outlet
to tho sea and hence nil the salU
carried Into its basin, from the 'be-

ginning of its existence to the pres-
ent time, must exist either as depos-
its In the basin floor or else in solu-
tion in the small existing lakes.

In view of this fact we would nat-
urally expect that those remnants of
this "ancient lake which have no out
let would consist of saturated brinea
or at least of brines concentrated to
the samo degree as those of Sevier
and Great Salt Lake. It is surprising,
therefore, to find that in the larger of
the seven existing lakes tho salinity
Ic so low that animals can drink the
water without experiencing any evil
effects. Pyramid lako, as an exam-
ple, has no outlet and receives a
great Inflow from tho Truckee rlvc
yet its salinity Is so low that accord-
ing to Russell, a variety of trout and
sovcral species of mollusks flourish in
its waters Even at the northern end
where the degree of salinity must no
tho highest since It is farthost away;
from tho mouth of the Inflowing riv-
er, cattle drink tho water without In- -

Jury.
Cause of Low Salinity r Lakes.

As an explanation of the low degree
of salinity where we would expejl
to find saturated brines, Rua3ell
adopts Gilbert's view that such condi-
tions are accounted for by tho hy-

pothesis that the salts wore deposit-
ed and burled by clays during peri-

ods of aridity. This statement ampli-
fied means that during the dry sea-
son tho waters completely ovaporateJ
and beds of Bolt formed on the bot-
tom. During the wet season tho salt
beds hecame covered with a shallow
layer of brine from which layers oi
clay deposited on the undissolved por-U-

oi (hj jiaJi, Ucdi Through-- rop.

ctltion of this process during a series
of years or oven of centuries all the
salts became completely burled and
tho lakes became playas. Since these
playa lake basins began to contain
permanent bodies of water, in conso-quenc- o

of tho increased humidity of
the air, sufficient time has not elapsed
for the waters to reach a high degree
of salinity.

Tho United States geological sur-
vey evidently considers the conditions
In the Lahontan basin more favorable
for the discovery of potash salts than
they are in any other part of the great
basin. Tho survey recently started
deop drilling in this basin near Fal-
lon, Nov., for the purpose of prospect-
ing for thoBe salts. The hole had
reached some time ago a depth of
about 300 feet, but as far as wo know
no conclusive results havo yet been
reached.

It has been estimated that there arc
something over 60 closed basins in
the great basin region, the majority,
if not all, of which wero filled with
water during the Bonneville (glacial)
period. In many of theso basins con-
ditions may hav been favorable for
the deposition of potash salts.

Owen and Mono Lakes.
Owon and Mono lakes aro situated

on the east slope of the Sierra Nevada
mountains In eastern California and
not far from tho Nevada-Californ- ia

boundary line. These lakes have no
outlet and Blnce the waters now flow-
ing Into them will soon bo diverted
tho process of extinction will be nota-
bly hastened.

According to Phalen the wator of
Owen lake contains, In addition to
the large quantities of sodium chlor-
ide, borax and carbonate of soda.,
about 8,000,000 tons of potassium tc

which wo havo calculated equals
about 4,500,000 tons of potaBh. The
ancient shore lino of this lake, nearly
200 feet higher than the present wa-

ter surface, shows that the lake for-
merly covered a much greater surface.
Mono lake, situated at an altltudo of
6.730 feet abovo sea level, covers an
area of 85 square mlleR and has an
average depth of about 60 feet It has
been estimated that this lalie contains,
besides tho many other salts held in
solution, 10,538,100 tons of potassium
chloride, which equals about 8,000,000
tons of potash. The old Bhore line
of this lake Is G70 feet higher than
Its present water surrace.

Investigation of Bitterns.
During 1911 tho United States ge-

ological survey commenced a system-
atic survey of tho brines, bitterns an1
rock salts of the states eaBt of the
Rocky mountains with the view of

potash salts. It had been
known for jears that small quanti-
ties of potash salts occur In many
eastern salt deposits but no systematic
search has ever before been under
taken for the discovery of these salts
In commercial quantities. Experts of
the survey visited the principal salt
producing districts In New York.
Ohio. West Virginia, Pennsylvania,
Kansas, Louisiana and Michigan and
collected samples of salts and solu-
tions A considerable number of the
samples collected were analyzed dur-
ing the year and tho survey recently
Issued a preliminary report on the re-
sults of the Investigation. The re-

sults show the presence of small
quantities of potash salts In nearly
nil the bitterns examined The lar
gest quantities were louna in tno oil-tor-

in certain districts in New York,
Michigan and Ohio, but the per cent
of these salts present was so low that
thoy are of no commercial Importance.
The most promising field found oc-

curs on the shores of Lake Erie, near
Cleoland, O. The bittern examined
at this placo was found to contain
0 47 per cent of potash (K2 O). That
means that in every 100 pounds .f
brine there occurs about one-ha- lf

pound of potash. Tho commercial val-

ue of this bittern as a source of pot-

ash, according to the author of the
survey report, will depend largely up-

on the discovery of some cheap method
of eliminating the Hmo and tho mag-
nesia from the solution.

Potash In Alunlte.
The value of alunlte as a source o'

available potash has no where until
recently been recognized, and no at-
tempt has been made in this country
to save or utilize this mineral. Since
Ransome discovered alunlte Intimate-
lv associated with the gold ores at
Goldflcld, Nov.. about six years ago
mining men and geologists have de-

voted more attention to the study of
this mineral. In Europe this mineral
has been considered as an Important
source of alum for several centuries.
The most noted deposits occur asso-
ciated with trachytlc rockB at Tolfa,
about 35 miles northwest of Rome, It-
aly. There deposits have been worked
slnco the jcar 1460 and the alunlte
mined thore has been much sought for.
on account of Its high degree of pur-It- v.

by European alum manufacturers.
Alunlto is a decomposition product

of feldspar and occurs usually In
veins which either cut Igneous rocka
or aro closoly associated with such
rocks. In Structure tho mineral Is
usually either granular or elso earthy,
similar to kaolin, and its color Is us-

ually white, yellow, reddish or gray
When puro it Is soft, but when asso-
ciated with silica It may be almost as
hard as glass. In Its natural state
alunlte is practically insoluble In wa-

ter and In acids. When the roaBted
mineral, however. Is treated with wa-

ter the potassium sulphate passes Into
solution, while the nlurainum oxide
remains Insoluble.

Alunite In Utah.
A deposit of alunlte near the towu

of Marysvale, Piute county. Utah, has
recently attracted tho attention of the
United States geological survey and
the public in general. Tho deposit
has been known for several years, bui
not until recently has It been recot;- -

nizeu as a possible source or potash.
Tho outcrop occurs on the mountains
seven miles southv.'cst of the town,
at an elevation varying from fl.flOO to
11,000 feet above sea level. The min-
eral occurs as a compact, light co'-ore- d.

fine grained rock In a large
fissure vein which Intersects a flow
of igneous rock (andesito).

The outcrop of the main vein has
been exposed, at Intervals, a distance
of about 3,500 feet by moans of trench-
es, shafts and tunnols. It has been
conservatively estimated that
throughout this total distance the vein
averages In thickness about 10 feet.
The potash content of tho mineral a
given by the government survey var-

ies from 9.71 to 10.-1- per cent. The
samples analyzed were, however, se-

lected and give perhaps an exagger-
ated value of the vein as a whole
Running parallel with the main vein
and a few feet from It occur smaller
alunlte veins which in places show a
thickness of C feet. As a source of
available potash this deposit gives
promise of becoming an important
factor In supplying the American mar-
ket with this valuable Bait

The deposit was examined by
Messrs Butler and Gale of the nation-
al survey during 1911 and a compre-
hensive report on the results of their
investigation has recently been pub-

lished.
While engaged in field work In ge-

ology last summer tho writer of this
article found evidence of alunite de-

posits In the Wasatch rango juBt cast
of Ogden. The field and laboratory
Investigations are, however, not yet
sufficiently advanced to justify any
conclusion respecting the extent and
value of the deposits.

Potaah In Seaweeds.
It has recently boon found that tho

giant seaweeds growing on the coa3t
of Cntlfornia arc rich In potassium
chloride. Secretary of Agriculture
Wilson Is reported as authority for
the statement that 1,000,000 tons of
potash worth $35,000,000 can annually
be extracted from the seaweeds coh-

ering 100 square miles of surface on
said coast. It has been claimed that
an amount of seaweeds necessary to
produce thai amount of potash could
he collected annually for an indefinite
number of years, without decreasing
the crop, since the rate of reproduction
would equal the rate of removal. The
secretary, however, has suggested tQ
cheap process of extraction. The
proscnt cost of extracting tho potash
appears to preclude the possibility of
naking the business a financial sr.c-os- s.

Discovery Near Mojaro Desert.
During last month paper reporta

"ere current to the effect that a great
eposit of potash salts had been

near Mojave desert, Cal., by
epresontatives of tho geological su-c- y

Until tho survey makes a report
're havo no reliable data on which ic
atlmatc the extent and alue of tbc

loposlL
Age of Salt Deposits,

Tho salt deposits of the earth are
not confined to the formations of any
particular ago, but may oc
cur In anv formation from the
Cambrian to tho most recent. The
"ollowlng tablo gives a few prominent
lalt deposits and the formations in
xhich thoy occur:

Sallna and Syracuse deposits in
s'ew York and those of India Silur-an- .

Winchcll, Michigan and China

New River, W. Va., and Bristol, Ens-lan- d

CarboniXerous.

btaesfurt, Germany and Texas 'jH
Tyrol, Austria, Cheshire, England,

and Kansas Triasslc. H
Algeria Cretaceous. H
Louisiana, Spain and Poland Ter- - ,H
Karabugaz, Dead Sea and basins in H

western United States Recent. H
Thickness of Deposits. IHThe thickness of salt beds vary IHfrom a few Inches to several thousand IHfeet. They Ho either on the surface, l

as in some desert regions, or they H
lie burled at such dopths that the. H
can be reached only by means of deep
borings. Tho salt beds In the Stass- -

furt district attain a maximum thick- - IHness of 3200, those at Spcrenborg,
near Berlin, 4000, and those at Wle!- -

iczka, In Galicla, 1500 feet The Sa- - l

lina beds in New York consist of 250 H
feet of solid salt occurring in soveral jHdistinct beds. These beds lie burled H
under 1,500 feet of later strata.

Summary. jHThe existence of several lakes in IHthe western states, and especially in jHthe great basin, whose waters contain I'Hconsiderable quantities of potash
salts, suggests the possibility that
other lakes may at one time havo ox- -
Istcd, but havo entirely disappeared f

through evaporation. The salt beds Fllformed in these ancient lake basins plmay heuco llo buried at various n H
depths below tho surface. Some of ; H
the existing lakes containing potash j IHsalts are now in the process of ex- - H
Unction, as shown by the old shoro IHlines at various altitudes above th I'

present levels of the lakes. The dl- - '

version of tho water flowing into theso
lakes for irrigation purposes will very
notably hasten this process and the H
time is not far distant when the salts ' H
held in solution will begin to deposit. IHThe search for potash salts Involves IHa thorough investigation of all dls- - i H
covered salt deposits, since beds of H
common salt may either overlie or Ij lHelse underlie deposits of potash salts, IHas showD in tho discussion of tho ' IHStassfurt deposits. A comprehensive H
search would include an examination IHof tho following: (1), Potash bearing k H
rocks and minerals in veins; (2) sur-- 1 IHface salt beds, (3) buried salt beds by H
means of deep drilling, f4) brines and H
bitterns from salt wells. The writer H
knows of no simple field tests for H
potash falls which would xive reliable
results. Tho detection of these f.s'.ts IHusually rcqulros a careful chcm'.ca! H
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l

Helping a Woman
Generally means helping an entire family.
Her back aches so ahe can hardly drag
around. Her nerves are on edge and oho
Is nearly wild. Headache and Sleepless-
ness unfit her for the care of her family.
Rheumatic Pains and Lumbago raclc her

g body. But, let her take

5Kidney Pills,
iTr fl&2& and all theso ailmcntai
jlii'nA wiM disappear. Sho will

UjrjJBk soon recover her strength
X? and healthy activity for

Foley Kidney PilU aro
healing, curative, strengthening and tonic,
a medicine for all Kidney, Bladder and
Urinary Diseases that always cure.

A. R. MoINTYRE, DRUGS,

I Everything to Plant J II
I . GET YOUR SUPPLY NOW j 1
I Early Potatoes, 100 lbs $2.25 1 M H

Fancy White Potatoes, 100 lbs 2.00 1 4 HI Pansics, doz 25 q
1 Bell Peppers, doz 20 'S j

I Egg Plant 20c ,'1
1 ToMaoes, doz 10cv M M
1 Cabbage, doz Sc '.a M
1 Cauliflower, doz 20 Q
1 Eixed Carnations, doz 50 I JI Fancy Asters 25 and 10 1 &a IH
1 Geraniums, doz 1.50 and $1.00 '1 M

I Specials lor This Week f) I
I Corn Starch, 4 for 25 I '""1 H
1 Gloss Starch, 2 for 15fi H1 Fresh Germade, sack 40c I .j fl
I 40c Vinegar, gallon 25 M
1 60c Bottle or Pint Can Olive Oil 40 I

I 12 pounds Fancy Spuds 25 l-- fl
I 6 bars Crystal White Soap 25 ci 1 v i M
I Best Bluing, bottle 5 1 jl1 Ammonia, bottle 10 I BjlH
I SMITH GROCERY
I 26th and Washington Ave. Phone 91 1

Screen Doors I1 A large stock to choose from. See 1 M
I our doors before ordering elsewhere, 1

I as we have just what you want . 1 M

Fly Screen II Copper, galvanized or the black I M
I wire, in all widths and any length. I M
I Window Screen Frames j H
I All-meta- l, and can be adjusted to I M
I fit any window. I M

I PEERY-KNISEL- Y
I II HARDWARE CO. I

I Successors to Boyle Hardware Co. M
B Phone 213. 2455 Washington Ave. P jH

I Coupon $2.50 - I
Applied on purchase price, of M

l a $10 Vacuum Cleaner if pre- - M
sontcd before June 1st. M

5 Universal Supply Co. ji

Hudson Ave. IH

ARE YOUR GOING TO BUILD? H
Una Concrete Blocks Mall ordors H
promptly nnewered IH

IDEAL CONCRETE JH
CONSTRUCTION COMPANY M

Phono 1312. 2909 Waah. jB
' - jM


